Oxidatively damaged DNA and inflammation in the liver of dyslipidemic ApoE-/- mice exposed to diesel exhaust particles.
Epidemiological studies have shown that exposure to air pollution particles is associated with cardiovascular diseases, whereas the role in the initiation of atherosclerosis is unresolved. Atherosclerosis is considered to be an inflammatory disease that also involves oxidative stress. Here we investigated effects of oxidative stress elicited by diesel exhaust particles (DEP) in the aorta, liver, and lung of dyslipidemic ApoE(-/-) mice at the age when visual plaques appear in the aorta (11-13 weeks). DEP was administrated by intraperitoneal injection (0, 50, 500 and 5,000 microg DEP/kg bodyweight) in order to omit vascular effects secondary to pulmonary inflammation. The mice were killed either 6 or 24h after the administration. Inflammation was measured as the expression of inducible nitric oxide synthase (iNOS) and serum nitric oxide and DNA damage was measured by the comet assay. The expression of iNOS mRNA was increased in the liver 6h after the administration. The level of oxidized purine bases, determined as formamidopyrimidine DNA glycosylase sites was increased by 67% (95% CI: 11-124%) in the liver after 24h in the mice administrated with only 50 microg/kg bodyweight. However, there was no indication of systemic inflammation determined as the serum concentration of nitric oxide and iNOS expression, and DNA damage was not increased in the aorta. These observations indicate that intraperitoneal DEP injection does not induce inflammation or oxidatively damaged DNA in the lung and aorta, whereas a direct effect in terms of inflammation and oxidized DNA was observed in the liver of dyslipidemic ApoE(-/-) mice.